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c. C. MORFIT
Consulting Engineer

11 Broadway
New York

April 24, 1943

H. A. Brassert &Comp~

60 East 42nd Street
New York, ~lew York

Gentlemen:

Submitted herewith is a report of Investigation No o 1.

Sanford Coal Region. based upon field and ofrice studies of the

Dan River and Deep River aoal fields of North Carolina.

It is our opinion further investigation of the Dan River

Coal Field is not warranted as such coal as exists is thin and not

possible of economic mining under present conditions.

The study of the Deep River Coal Field of Lee, Chatham

and Moore Counties, developed indications of an extensive b~dy of

merchantable coal requiring diamond core drill prospeoting to

accurately determine the extent, thickness and pitch of the seam.

Pe~ding suah prospecting, we believe it conservative to estimate an

average ooal thiokness of forty inohes, pitch of seam 140 or 24.8%,

and for the present, 2,500 feet'cover as the limit of workability.

We consider only the upper bench of what is locally known as the

Cumnook seam as merohantable coal, as our investigation of the lower

benoh under the blaok band showed a ooal too Bigh in inherent ash to

lend itself to meohanical or other oleaning.

For the purpose of estimating the virgin coal reserves

and the test drilling program necessary, the f~eld was divided into

three tracts as shown by the following tabulation. Referenoe to drill
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holes by Eavenson refers to five holes drilled urider the direction

of Howard N. Eavenson and Assooiates, the information With respeot

to whioh has not been released.

Tract No.1, Proven area
If logs of drill holes
by Eavenson are avail­
able and prove coal as
reported.

To be proven.
Tract No.1, Total,

tl " 2, To be proven,
" If 3, To be proven.

Total Indioated Territory
No allowance made for dip of seamo

6,000,000 Net Tons Recoverable 00a1

2.500,000 " It n n
8.500,000 Net Tons Reooverable Coal
8,511,560"" " n

17,011,560 Net Tons Recoverable Coal
9,964,567 11 It II II

19,206.600 It II ft It

46,182.727 Net Tons Reooverable Coal

Traat Noo 1, 17,011,560 N.T. @ 1500 per day., 43 years for one mine
Tract NOSe 1 & 2, 26,976,127 It " 11 n It % 34 11 n two mines
Tract No o 1,2 & 3, 46,182,727 II tI II It tt ~ 30 If It four mines.

A summary of the estimated cost of diamond core drilling is

as rel'lows:

~tNo. 1, If records of Eavenson are available, 8,250 rt @ 2.50 $20,625
Additt§nal; 4:1f' " . It " not II 2,500 f't @ 2.20 6.250
Traot Noo 1, 10,750 rt @ 2.50 $26,875
Tract No.2, 14,000 rt @ 2.50 35,000

a t No. l' 000 t @ 2. 0 7 00
Est.imated Cost of lJr111~ng Campaign to prove Traots Nos. 1, 2 & 3, 99,375

Should drilling prove the dip of the seamless than that used

for the location of the 2,500 feet oover line, then there will be a

oonsiderable inorease in the estimate of tonnage reserves shown in the

above tabulation.

In addition to the foregoing and depending upon the 'results

obtained in proving the above three ~acts~ and depending further upon an

intensive geological study of the area in question, there is a possibility
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that there may be an appreoiable acreage of workable thickness of coal

in "oore County towards Carthage, west of Lee County line south of

Deep River.

The ooal in mining is quite friable but not near~ as

muoh as the Sewell coal of the Tug River field of West Virginia.

The· following analyses show it to be an ideal fuel for domestic, gas,

metallurgical and other industrial uses.

Moisture 1.04%
Volatile Matter 34.07
Fixed Carbon ,7.39
Ash 7.50
Total 100.00%
Sulphur 1.81
Phosphorus 0.003
Ti02 0.003

The coal's coking characteristios makes it an exoellent

fuel for a Ourran..Knowles type of coke oven plant. The commercial

possibilities of this added industrial development for North Oarolina

~Y the installation of small key plants at points suoh as Raleigh,

Charlotte, ~1llston~alem and other similar locations, should be the

subjeot of a separate report.

Regardl~ss or past experience to the oontr~, our

investigation justifies the conolusion that mining operations properly

financed and under oapable managemen~ can operate successfully in this

field and provide an attractive return on the capital invested. There

are no insurmountable mining problems involved. With rlame~proor equip~

ment and adequate ventilation, mining operations should not be unduly.
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hazardous and operations oan be prooeeded with under conditions

ideal for complete meohanizations. As oonstruotion work at the

various army oamps in the vioinity 1s rapidly being completed, .

there should be an ample supply of 100a1 labor.

The following estimate of mining oosts may oonservatively

be taken as representative of what oosts will aotually be. These

costs are predioated upon a fully meohanized mine operating two shifts

per day, 5 days per· week, 260 days per year, producing 1,500 net tons per

day or 390,000 net tons per annume The estimate is base~upon present

mining and day labor rates and present oosts of materials and supplies.

.10 11 It II

2.31 Per Net Ton
.15 t1 "."

2.01 Per Net Ton
.30 n " It

1.59 Per Net Ton
030 n 11 tt

.12 It " II

1.26 Per Net Ton
.23 n " n

1 0 49 Per Net Ton

$ .80 per net ton
.46 11 t1 It

$ 2.46 Per Net Ton

Total Inside Labor Cost
Outside Day Labor Cost

Total Gross Oost or Produotion

Total Mining Cost
orriQe. Overhead & Taxes

Loading oost.
Inside day labor cost

Total Mine Labor Cost
Material and Supplies
Power

Social Seourity and Workmen's
Compensation Taxes

Total Cost of Produotion
. Dgpletion & D8Rregia~iQn

Pending final detail design and mine projections after

the drilling campaign of Tract No.1 is completed,'we estimate a typical
mine installation to produce the above tonnage to cost approximately

$1,400.000 or $3.59 per ton or annual output.

A study of the potential coal market·within a radius of

150 miles of the proposed development shows that typical cities within
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that area have a combined population of over 600,000 and an estimated

ooal consumption of over 3,300,000 tons per year. With proper

preparation and a consistent souroe of supply, there is not logical

reason why the estimated output of the field should no find a ready

market 0 Contributing to this oonolusion is the fact that coal shipped

from this field to typical North Carolina points oarries a freight

diff~re~tial in its favor of $1.24 to $2.41 per net ton as oompared

with the freight rate on coal from competing fields to the same

destinations.

Using; a sales price of $3.03 per net ton, based upon

Amendm~ht No. 40;- to fAaximum Price Regulation No. 120 :of the Offioe

of Price Admini~tration, the operating possibilities :of a single

coal mine installation of a oapacity of 390,000 net tons of coal per

a.nnum, we estmate to be as follows.

Sales:

I
~I

I
I

I

390,000 Net Tons

Cost·:

$ 1,181,700

To~al Gross Cost of Produo-
tion @ $ 2.46 net ton

;' \

'Indi~ated Annual Net Operating Profit,
subjeot to Federal and State Income
,,:';,:, Taxes I @ t .57 net

459,400

222.300

The installation of the four 1,500 net tons per day mining

plants withtn the ~rea of Trao~s Nos. 1, 2 and 3 will protide employment

" for approximately 1,200 mane
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that area have a combined population of over 600,000 and an estimated

ooal consumption of over 3,300,000 tons per year. With proper

preparation and a consistent souroe of supply, there is not logical

reason why the estim~:!.ted output of the field should no rind a ready

market 9 Contributing to this oonolusion is the fact that coal shipped

from this field to typical North Carolina points carries a freight

diff~re~tial in its favor of $1.24 to $2.41 per net ton as oompared

with the freight rate on coal fr~m competing fields to the same

destinations.

Using a sales prioe of $3.03 per net ton, based upon

Amendm~t No o 40:· to rAaximum :Prioe Regulation No. 120 of the Office

of Price Adminisltration, the opera.ting possibilities of a single

ooat mine installation of a capacity of 390,000 net tons of coal per

a,rinum, we estfmate to be as follows.

Sales:

390,000 Net Tons

Cost-:

$ 1,181,700

To~al Gross Cost of Produo~

tion @ $ 2.46 net ton 459,400

:iIndid,ated Annual Nat Operating Profit,
s~bject to Federal and State Income
.:'~: . . Taxes, @ $............5~7~n__et........... 22__2....~3.....0.-.0 .

!\ The installation of the four 1,500 net tons per day mining

plants with~n the area of Tracts Nos. 1, 2 and 3 will protide employment

for approximately 1,200 men.
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Due to loss of part of sample in shipment, we have been

unable to inolude an analysis of the commercial possibilities from

the mining" and preparation or the Black Band ore underlying the

upper bench of the coal seam. This phase of the examination should

be covered by a supplemental report.

The result of our investigation fully justifies the

recommended prooedure towards the est~b11shment of a ooa1 mining

industry in the State of North Carolina.

Respeotful1y submitted,

(Sgd) Co C. Morfit

CCM:ef'



MINING AT THE BIG ORE BANK IN LI~lCOLN COUNTY

The Big Ore Bank, about four miles north of Iron Station and six

miles east of ~incolnton, was mined for about 100 years prior to 1882, but

the workings were shallow, and the tonnage removed was not large •. Accord-

ing to Nitze (Bulletin No.1, N.C.GoS., p. 90) thd old workings were

scattered ov~r a length of nearly ~ mile, and from the map pUblished with
\

the Tentll Ce11SUS appear to be in two groups, one of which is 6().O feet wide,

and 2500 feet longo There is a gap of 1000 feet between the two groups.

The last WO!..,~ is said to have beer~ dona at the Uengine sha.!'ttt, w~ich was

100 feet deepo Ritza reconstructed a cross-section of the ore at the shaft,

fronl verbal information, and showed three ba.nds of' ore, 38 feet·wide in all,

and between the ore~bands two bands of schist, together 7 feet wide, which

probably contained a small perceptage of magnetite. The ore end the included

bands of SClli:st could be mined together econorr.ically by sublevel stopinr;,

the schist bands proba.bly producing enoueh iron in the concentra.tor to pay

for their treatment~

The ore is irregular in length, vlidth and height, and \iill re-

quire close ancl careful prospecting underground, if no ore-bodies are to

be overlooked; but it is lilcely that average prodtlction per unit of' area

or length on the vein will be fairljr hi.niform. This irregulari ty of occur-

renee will increase the cost of ~ining and development, especially the

amount of exploratory drifting.

PAS ttle Big Lre Bank is the most pro~ising of the old mines in the

magnetite belt that crosses Lincoln County, it has been selected as an

example for estimating costs of development, equipment and operation It

is assumed that the ore has been mir:.ed to a depth ot 100 feet, a.lthough

this is true o:nly iTt part, ancl new mining will be done below that depth.
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Underground mining will, therefore, be employed, and the ore will be

hoisted through a shaft. Probably one hoisting shaft will be enough to

serve the whole property, but in this theoretical study only the southern

half of the old mine will be considered.

The old engine-shaft was In the hanging wall, but the new- shaft

should be in the foot-wall, not less than 150 feet from the ore-body. In

this preliminary project the shaft will be located about midlength or the

ore, drifts extending about 1200 feet northeast and southwest. From these

drifts cross-cuts will be driven at intervals across the ore-formation to

cut the variou5~td~: shown by diamond drilling from surface. It is pro­

bable that d1am~n~:driil hJ~es will also have to be drilled underground
- "

across the form~~l~n from the" drift between the cross-cuts in order to
. "

obtain information ne cess~~.:;r for ~ planni!ig the stopes.

The size and design of the shaft depend on the amount of ore and

rock hoisted, and that Vi"ill depend on the a.nalysis of the ore and the capa-

city of the furnaceo If we assume 8 conbentrating ratio of two to one and

a concentrate containing 69% iron~ a furnace producing one hundred tons

a day of finished product will require approximately three 'hundred tons

of crude ore per day. From development there will be about fifty tons

more, mostly waste, making the total amount to be hoisted tltree hundred

and fifty tons per day.

une hoist is capable of handling men, supplies, ore and waste.
I

-The arrangement recommended for shallow depth is a skip and a cage in

balance for double-shift hoisting. For single-shift hoisting, a.nd for

depths greator than five hundred feet there should be two skips in balance"

with cages above them. In either arrangement the skip is idle when the

cage is in use, and vice versa. Consequently the time available for

hoisting ore and waste will be about five hours per shift, and the capa-

city per hour must be seventy tons for single-shift hoisting, or thirty-



.... ,.....

five tons for double-shifting hoisting. If a two-ton skip is used and

hoisting is done on two shifts, a skip and a cage in balance will have

ample capacity down to a depth of five hundred feet.

A sr~ft 12 ft. 10 in. lon~ and 5 ft. 2 in. wide inside or
tir~bers, iii th three compartments, will be large cnoug}l. There. will be

\

two hoisting compartments and a pipe-end-ladder road. It is proposed to

sink this shaft to a depth of three hundred and fifty feet at the start,

and to open levels at two hundred feet and three hundred feet, leaving

a sump and skip-pit fifty feet deepe

The }leadframe should be about sixty feet high, and should con-

tain two pockets, one for waste and. one for ore, into which the skip will

dump directly.

~aste will be trammed up a trestle to a dump, ore will be hauled

Ore f:iill pass througll a l)rimar;;- breaker, and will tha!l be ele-

vs.ted on a balt to A. fine crusher, before going to the fine ...grind~r!§r: and

separation plant.

It is proposed to house all of the buildings, except the garage

and the treatment plant, under one roof. The estimate does not cover the

treatment-plant.

General SQecifications

1. General expense during construction

Office expense, taxes, royalty, supervision, accident insurance

a.nd miscellaneous.

2. Shaft (Drawing)

Vertical, 12 rt. 10 in. long by 5 ft. 2 in. wide il1side, with

three compartments. LiIled· with sets of 8 x 8 timber on 5 ft. centers, with



2 in. lagging and 6 x 8 dividers. Depth 350 feet. Levels at -200 feet

and -300 feet.

~·~aterial: 10 ft. earth o 340 ft. rock, probably schist.

Shaft Plat: (Drawing) 200 ft. long. 2 pockets or chutes.'

Air slmft and second outlet; connection tllroueh old workings.

3. Underground Development

Minin~ system: Sublevel stoping

Main drifts and cross-cuts: JOOO feeto

stope dev~lopment: (2 stapes) 2200 feet.

coz.mee~~6n.t<> arr-shaft: 500 feet.
. : ~

TJrider~otind' diam9nd drilling": 5000 feet.

4. Maintenance ~f'E9uipme~t

Repairs during ~nstruction period.

5. ~eparing ,Site

Grading, roads, water supplY1 etco
"i

6 9 Head Fra'lle

Steel or wood. 60 ft. hi gh. P.. type.

Skip-dump and butterfl:r gate. 2 pockets for ore and

waste. Two 6-rt. head-sheaves.

7 • Yi!lste Dump

Trestle 200 feet long. Car and hoist.

8. Hoisting Equipment

Single drum, 5 ft. x 5 ft., grooved for I-in rope.

Herringbone gears to 50 H.P. slip ring motor.

Hope speed 500 feet per mlnute.

1 pulley stand.

2 two-ton Kioberley skips, welded.

2 cages, enclosed, with doors, welded. Safety catches.
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1400 ft. 1 in. 6 x 19 Plow steel rope and two sockets.

Lilly controller a

9. ~in Buildi~~

Brick, or corrugated iron insulated with mineral wool, which-

ever is cheeperw 160 ft v by 30 ft. One story~ Concrete floor.

To house office, warehouse, shops, boiler and coalbin, engine

room, and change-house for sixty ~en.

10. Air Comnressor and Air Pines

Type 10.: :~"Perial, tw'o stage compressor, capaci ty

lana a~~',:···~}~. delivered air.

150· cu. <ft. "receiver and pi~ing•
..... ;

Coolillg' pon~ and,'·ptunp.

650 ft.'6 in. pipe~

1000 ft. 4 in. pipe.

2000 ft. 3 in. pipe.

2000 ft. 2 in. pipe.

1000 ft. 1 in. pipe.

4000 ft. 1/2 in. and 3/4 in~ pipe.

Fittings.

lIe Rock Drills

6 Crifters

3 Jackhamffiers

2 Stopers

2 Spares

Kose, steel, etc.



120 Loaders

1 EI~dCa No. 12 Loacler

2 Scraper hoists and scrapers. Wiring and cable.

l~o Haula£'e

2 2-1/2 -ton 5.S. locomotives

2 extra batteries.

1 chargin~ set or converter.

10 2-ton Granby carSe

3000 ~t. track 0 30 lb. rails.

14. Pumpin2'

Cemeron t~o-stase motor Plli~PS «ith Rutonatic control.

2000 g.p.m. against JOO ft. head.

Sump pu:np.

Carpenter shop~ bench, saw, ~orer, joiner, grindstone a

Dlack:smith and. drill shop: blower 1 forge, anvil rod­

cutter, bit grinder, electric

furnace, electric arc welder,

cutting torch.

}!.achine shop: lathes, drill press, pipe machine, bolt

cutter, shaper, hacksaw, grinder,

air drill, motor and shafting.

Bench and vises. Tools.

~lectrician Shop: Bench and vise. TestinJ instruments.

16 0 Trucks and T~actors

1 2-1/2 ton tractor F.tnd bulldozer.

1 two-ton trucx

1 wagon. Garage and repair tools.



5. Pr~paring site

6. Head-frame, skip duop and pockets

7. Waste-dump Bnd trestl~

B. Hoisting aqnipment

10. .Air compressor and air pipes

11. :lock drills all~':: steel

12. Loaders

13. Haulage

14. Pumping

15. Shops

16. Trucks f:.11(2 tractor

17. Ventilation and connection with old ~o~kings

18. 8ffice and en~ineering equipment

19. Change-house t;qulp:nont and first aid,;

20. Preliminary exploration

21. Transformers and powe~ line

22. Housing

23. Contingencies

Total

5,000

15,000

5,000

10,000

23,OJO

12 ,000

12,000

10,000

20,000

5,000

15,000

5,aOo

5,000

4,000

3,:000

20,000

10,000

40,000

11,000

~400,OOO

The cost of exploring, developinG and eq'Jipping the mine for a

productiorl of three hundred tons of cru.de ore per da,Y, but not including

the magnetic concentrator, is estimated to be $400,000. Thisis roughly

$·4.50 per ton of a.nnual production, and ~6,Ooo per man employ"ed. To bring

the mine to full production will require l~ to 20 ~onths, including six

rr,onths of surveyi11g and diBmond-dr.illin~.



Cost of Production

On the basis o~... the same a.ssumptions, on flhich the estir'late of

the cost of developing and equipping the mine W8.S ba.sed, the cost of pro­

duction has basIl estifl:ated as follows:

Kumber of nen on surface

f~umber of msn und.erground

Total nuc~er of men

Tons per ffia~ per day

Average waGes per day

Cost per ton of crude ere:

labor

Supplies

Total

Concentrating

Total

Concentration r&tio: 2 to 1

Cost per ton of concentrates

General overhead

Total

Cost per unit of iron

25

65

4.. 75

C6 e OO

::~:4 -70

-Q2Q

S5.00

e .07 1/4



17. Ventilation

Old sprays. Fan and tubing_ Connections to old workings.

18. Office and Engineerin;; Equipment

Office furniture, calculating ma.chines. typewrite!"s, survejring

instruments. Sample preparation.

19 • Change !!ouse

Lock~rs, clothes }looks, llashing B!}d saI:i ta~:.i conveniences,

safety ar.td first aid. :Ieat.

20. Preliminary omaratiOil

Plane and n~gnetic surveys v

DiamODd drilling. 5,000 feet 1 ~3.00

210 Transformers and power line

~eter5,

2u~st~ticn to ?lant~

lightnin~; ar;"esters, po\,(er , ~

~.!.ne from

Doardinrr-housa, hounes for mitis foremen, shirt-bosses;

mech&nic, cler~ and five families of workmeno ~cst of

the emplo:fees -~lill live in Lincolnton or nel.c~borlng villages.

Capital F~perrditure

l~ General Expense during develop~ent ~:55,000

!!~il1a office
Taxes and ~oyalty

Supervision
Insurance
~~iscellaneous

12,000
10,000
18,000
14,000
1,000

55,000

2 e Shaft and 2 plats (Including sinking equipment)

3. ~i1ai!1 level development

4. Maintenance of equipment

50,000

60,000

5,OJO


